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(54) METHOD FOR IMPROVING HOLOGRAPHIC WRTTING BY USING BEAM APODEATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
generating a reference beam having uniform intensity in 
a part outside of the central 60% of the power by 
allowing the incident reference beam for a holographic 
writing medium to be subjected to apodization. 
SOLUTION: The method for allowing the incident 
reference beam for a holographic writing medium to be 
subjected to apodization includes a process of allowing 
the incident reference beam to enter an apodizer and a 
process of generating a modified reference beam having 
a substantially uniform intensity profile on a region of 
the holographic writing medium. The axis of the incident 
reference beam is inclined from the normal line at a 
point in the region. The region contains an overlapped 
area of the modified reference beam and an object 
beam. 
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[ 7 ] Mia A»*»i|l - A » > HulE A** 

'{ly^^^iyT.T-h.^^ts. i»3j<:5 1 fciBlS<D:5^iSo 

1 0 ] BuIB* P 7 ^ i'S^jA^j^^ 
». 5l<'Jv--7h'; i>;^?:$tfjhpy^7^ 5»^7#^ii 
*^«^*t?*•s. 1 fclBiSo:^. 

[W:*:^ 1 1 ] H«iB*P 'f'yV A -j i'S^ii^^^O 
U-f y-tb (Rs 0 • ) B7 X 1 0" » cm" ' 

1 2 ] BuiE^ p i^^y ^-y i^m^^mi^(D 

JlS«2 0 0AtmJ:0*)Jl<. Antt3xl 0" » fe{± 
[ii*]K13] A*^»Slt^-A*JJ:iyfJ^ai/57^ 2. 

T ^ y Hz H > X f- A „ 
[f»^:^ 1 4 ] f(rlBAW»ef-A©7lcjSteJ:<>':t^ 
n^-A®^j8(%$6«:<i^S. i9*3Bi3fcfS 

1 5 ] mU^-:fV>:si ^ \r f-A«tf^ib3n 
/cttffi^:^*!*'. S5iBA*faJil^-A»*iEP3©tf-A-C 

A. 
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[i»:^16] fufBT^y-flf-«iS*vxyj&^ 
tf. ft^^ai 3{clBi8©T^y-Y-i^'('2^3>^X7-A. 

[iSS5^17] BUfBTd<y'^1f-«i5|}TttTd<d<''r-fe* 
-Ti^a^J^Xf^A^r^tf. ^^^S 1 3 tCfBfgCDTsi^^^'f 

[it*^18] T;J<y-<H2Vi^3>i'Xf-A©T:J<y 

/c®i©ra©?*g:7*P7 r AiX-^^^m^Wt^lM 
10 ^-S^l/^ RT^y-^HzVi^a^i^XfAtt. KT^^ 

[fft^ 1 9 ] HfrsB3fe^iis);xg»i^:f ^ h tiMi 
$ 6 (ca^-r 5 . if 1 8 iciaig©*^. 

[i»*a2 1] T^y'rH2'-Yi-'a>5^X7^A©T;J<i^ 

^i^<^:^^^ay^7 ^ y i'S#ii*i«f*tf©Mam:t6n 
20 /cffi<i:©W©?fie7'P7 r '(';l-M^?r7^ilSJ:-r SIS 
KT^y'('-feV'>3>i^X7-A«, KT#y 

[it*«2 2 ] HuiB?^:/P7 T Ji^K^^#iJS-r-S 
{ciBtS©*fe 

seccs^f ff««2 1 (ciBtt©:tFffi. 
[^B.^©i¥iNei^cSi^] 
30 [0 00 1 ] (MiiffilS) sls^tt, 2 00 1^6;g80 
JCffilS^nA:, TMETHOD FOR IMPROV 
ED HOLOGRAPHIC RECORDING 
USING BEAM APOD I Z AT I ON J il^ 
h^l/©ffi?fflBj|i";TJb#-^m6 0/2 9 6. 44 

ra©Pa^F«g^^ft?r##©fcfeSfflT •5. 
[0002] 

[mm<omr?>ms^m: i^-A©Tjj<5<'-f 
40 '>x5^A (HDss) <Dfcit><Dmwj::f3mcm-r j: 

»)i¥«B{c». sJ^py^^-/ -yyiaii«i(*©« 

i» f - A *^-r s:&^tcM-r 

[0 003] 

[«e*©fi?ji5] s^py^^y -yy7^-tjf%i&iw-r-5« 

giJ©»|ltf-A-C:i-->'>-"^-;/7"-r-5= WS!e«JtC{i> ^ 
^Vx-i; Mf-A*jJ:iy'Si>l^-A{Cj;-3-r^3nyi: 

^^^>-ar->3&s. j«i*©B}^©t^^s^J5*f^*^ila3■B•. 
50 *©ie*. ^a^i5^py^A*l©6n-&. sf-py^:?-/ ^ 
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»3, -etD^fflltCOl^rtt, David M. Peppe 
r6(C<J;-5 TThePhotorefract i ve 
EffectJ (Scientific Americ 
an. 1 9 90^10^. 6 2 — 7 (ciffiaiS 

v^mmmw^^ici^m-r 4 c i *jpi«it?* * a 
[0004] ^mmmnmit. ^m<Dfm<o^^^i,c^ 

i>mmuif'5'Af)m^iz.i^ti^tii. 7*hd<';v-© 20 

[0005] *Pi^7A«. •r-:Sf'&H;X?c©«SS-CtS 

{Cj:o-rf#6n-5jpJ*<i:L/-rtt. KSggt ( 1 0 ' ' /^V 
h^(D7^-^>&^) . H^ii ( 1 0» «±©tf-;; h/» 

5: 1 0 0 v^i7D-fe;«7> K«T<Dj$g-Cjli»?-r-5t6:^*s 

[0 00 6] ^P5'7A»>'^•^^-> (^^^i L-T 
(LSM) ttiK:*jl»r2-o<Db-iff-A355^#L/^^ 

fcitfcffj^sns. (lsm) cm^'& 

)fci#{c^<fc-r-5. i:©J:50cL-cf*-5Jtf y h^LS 

'yUf A 7.-:f\y A WL^nf a A <LC 

D) iBE) ±(C. SSf^-^ft^^. h*ttrj#9<bbr(,> 

T*^o^aH^^ciE:^r?K©^-c - > i b -c«^i£^3&s* 
-5. C©i'P;^'7- ^v^•x;^t^©^s^^-> (C 

(«#t'-A<hor^6n-5) 5:i^rs, c©m-^b- 

-AdigljCf-A (cn»Sil»tr-A<i:P?«n-5) itii 
^^t. 7=-5f©-^-i?©J^Pd^-7A*tLSMcfi{C^ 

sns. »*iifcr-A{3:=iyy- h-rsct^iojue-r* so 
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•3. fJito^. »!iie-A©SI!ittfiffl|g»!U. i'UX 
h (crest) fc<fcC>'h57 ( t r o u g h ) ?g 
«L/c<^,llr (in lockstep) ^M^Wkt 

5o c©i:^!&?g». ^MaSi L/r*a6nrt>s. m# 

tf- A*i J; J>-ajt f - A*S2£to -3 fc i ^ iC^RS ^ ti/ctS 
L S MCcfet»-r«l4©S«$©aEili<!: L/TjfSS 

[000 7] ft^-'^Og^j^dSi^to-Si, ^tf-A 

©L SM'vOAWftSiimDftSj&^e.Siif-A^L S 
M43icA*f3-t±r*:Pi'^A5r^^-r-5C<hCCj:0. * 

J:5«:!&s. a»i^-A». LSMiti©tS^*iijft^S 

iHSf-r^S^s, ^<Dn. aittf-A©I5lJT«. UJ^KJ; 

■o r 7c©^- J: u'ta^^- i;>±{c$$ n sttiB©® 

■r5m^^^as©TU'r) ±{cts:*fb-c. cnccj: 
■r. -e©^. ffs©fie*©3>fc-:*-^»*ffl(,»r^gE7^ 

[0 00 8] aMWi^jf-P i^^:? i'tsa^i^xf-AK: 
fct^r. 2-:>©3fc-U> h:5ttr-A^!^P^-7r7 ^ 

n-5)o ^2©3t-u> h3efcr-A»a*gii£t^-A-cab 
cn6©2-o©3t-u> h:56fc:-A«. wmm 

[0 00 9] »#iAsn/cif$g«;f>Pi^^7 -f u'^iii^ 

l^-ArM*f^-5CitC<fco-CKmU*inJget?*S. 5^ 
Pi^^7 -;'i'®«^ii^^cftS©»*gt'-ArM*f-r 
Si. *SS^1f#g*^tfm-^b'-A*s^^3nS. ^Pi^ 
■S'^ -f i7ili^©ia^^cRg*tftS». ^^vt.^=yv A -J 
BB«*§lrii«flS(cfflli6nfcSJ|H^-A©fte[<bKD 

■c*s, ^aL»!ratpfc«j|it^-Aftg*sii>t-c4>-r4i 
Si. ;^pi^^A«ff^r*^c<^s. -e-©fc*. IS 
iK©»in^-Afte[<&m*bfcttsst?isiBbr. sj^Pi' 

^A*»*iitfJ;5{c-rSCi{cj;»). ^<©C©J:5 
p y ^ A^im D j1< >; ^ - A©MI44'tc^^S{b2-i±S 
cij!)«J«gtCiicS. J;->T. PlDjfi'; ^-A*ffli»-rlS 
I^Osf^Pi'^^ ^ i'»#ii*tffR«:ia»TSCi*spJ 
t|-c*Sfc*. tglftif«*:^*<-r-sci*i^t6i«c 

[0010] «-^f-A©m^-ettlfi«r=RF-^<b-rs:^^ 
{c«fil^«c4>©*i*s. tt«*fi#tf-A4J«:##{b-r 

Sl-O©:^Si0-C. ^IB|-3fc*i?*l — '» (SLM) 



coo 1 1 ] ^ni'^^^ y ^^mmmcm^ji,^ititc 
mat. ^fmi^immi^'-A-cmmt?>cticj:',x 

-A5r. -fe>1f WM^-^m^ (CCD) TU 

rcMOSj iu-^BSiSfi. rta^iiM^KItj^^ 

iESifeS h--:^S<ifcL i NbOa e 

?r^tJM*^^?^f#S. FRECORDING ME 
D I UM AND PROCESS FOR FORM 
ING MED I UMJ it*^5f-r h^UO^H^ft^® 
6. 10 3. 4 5 'i^n i/^y ^ vpmmi^m 

©J:^!S«^i. fi^{Cj;or^i;/cijlS4;jiB<!;tcJ:^ 

ii5r«-r n 7 A *sff$fiS s n ^ . 
COO13]01«. ^-U^fyy ^ y 0 0 

©S2f:W3>d<":^> h^Sr^j^-To i^XfAlOOt*. S 
LMl 12t, t^uif^y ^ y^^^lfimi^l 14i. 42 
>-y-l 1 6i*^tf, SLMl 1 2«. hSi 
»«:ffll»rtf-Al 2 O^&tgF^Yfc-rS. 5^Pi^-7 7-f 
f tSiW^ift 1 1 4±©*fc»4^P 7 ^ i^^SS^jS^t 

1 1 4rt©fi[gK:fciir?f-^{t3n/c(t^f-A i 2 0 

i»ige-Al 2 2<!:?r^^$-&i,C<tfCJ:f3. C©:^- 
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> (S/c«*ni/^7A) « {mjL^tt-VLifjy ^ -y^m 
[0014] 1 ofe^iOsi^a y ^ y t>m^^^--<r> 

J;5J&^^i&tSiJfi«SI«. a?|lb'-A12 2© 

10 nm.. ?g?s$/-c«fi[ffl€r (fflt^6nsi^^©smtr-A 

-A 1 2 0 «^Sfi<J{C». l'>X 1 3 0 *ajaL//c^. 

I 1 4 ct3(cfci,»rajSifcr- A 1 2 2 iJSML^^. 
aiShf-A 1 2 2*U>X1 3 2*ji3a3-&fcf^K:±ia 
S^^tTto-B-SCifenJSg-C^S. «f*l 144iK:7^- 

T'-^BX'JffibB, amtf-A 1 2 2 iieK«:l 1 4 
i©3:^*P)D P^-'>3 >r3&>o-r-^'t&S^^©K*i 
l^-A12 2©ftK. ?gS 

•r-:J?». 1 -oJi(±©b>Xl 3 4^3i3gL-C> -?-©f^ 

i'.htcKo metis. 

[0015] »tii$tlfc*a A©a°pK^:. ISJt^ 

^fflc»Ta'js-rst. 'fpd<^A©aw«, ^->X7^A 

©-Y>^U^>7^-2^3> {cH W©S <f ^£pffl,';& J; S 

jc> »^it--A*^s^7fett^«^*^cAS^■r■5.fts». mwm 

±(DfmiXyr-y \-<D^m. CWa t t s/cm* ] ^ 
:^(c^flj-rsj;^ccj5:s. c©cfc^K:Sr^^7*P:7 

40 [0 0 1 6 ] 5j>Pd/^7y •:»d'«triii5>©^fCfflC>6n 
U— !f*^S©^*-KtCcfco-C9iS3tl, 
:/P7t ^f-A©rsJ<^'fH2V5^3> 

[0 0 17] f-A©^7'P7r-(';U?rJ^^K: ($/c 

50 ;^fti|gfcr-A©*«:ffi;5g3-a-r. ^©ifi^SP^^^ffl 



[0018] J. Ashl eye«:j:S THo 1 og r 
aphic data storagej (IBMJ. 20 
Res. Develop. Vol. 44, No. 3, 3 
4 1 (2 0 0 0^5>^) ) (Cfel^-C, WMfi^jnc^N^ST 

W7 ^ -V h f- 7' ( f 1 a t - t o p ) U— If A 

-■^f^V-^tmi^v "yvVY -J ■ytj:-:fuy r -{ Men 

A*ijs;»-r -5 c i !fc < sffiiK=&eait--5 c i * 

©?^S*5 2%^-Ci^-<!:^C^, A;^t^-A*sJ;Dfa;»3fc' 
-A©Tfffi«. ^j§-©T^^-r-tf-K:-:>iir@^sn 

02», Ashl ey 6>tCj:ST!j<d^-f1f-«:ffll/» 
rf.iJ^?n/cA:^^gt^p:7 r -f ;Ute<J:t>*ffi;'3^S[:7*a 

7r (^-J^:i•7«0^^■Ct>^Cl>) ©— 09^7^ 40 

■r. 

[0019] 

[^B^*5|S^bcfc^i-rSg|S] Ld^t. Ashley 
ibO^ymiCit. U;'j/<'7-©**6 0%m©S|5;S'©?i 

[0020] 

[i8jS€«?^-r4ft:ft©^©] 3*:|6|g©:^;&». ^J^Pd/ so 
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57 ^ d'»#ji*i«f4:oyta)©AS*»iitr-A*T3i< 

■if-{cAS*3-a--5Xgi. jlMe<j(ci^-i5:3Sie[:/P:?r 

'f.»i'*wrs^iHsnfc»iitf-A*^>^Pi/57-f ^ 
i'»*ji^5^iS»©-Mi^fc4^-r ^xgi . 

*i-rn. ^^iia5n/ca!iitf"A*jj:ot:f:/ 

V>3if hbf-A©:^--/-?-^-:*^^^:^*?. 

[0 0 2 1 ] *%Bj©:^ffiw, s>riaAW»?ii^-A», 
n >; h t*-A, «^t--Afej:cx»tJ(i^-Aj&i6Ja: 

[0 0 2 2 3 3|E^©:firS». t5[EAI*S»t-AB« 

Mfc^-A-c^oTfe,*:!,^. 

[0023] 2(£»BJC0:^«, mSi^mStltcmmi^- 
A«^Hfcr- A-C& o -c ^> J:i>. 

[0 0243 *#SB©*;S«. ttrlH^iStt. HJrlBd^P 
57 ^ i'»*jAi?>'Jg^±©ifciigE^Pi^57 ^ v t> 

[0 02 5 3 3*:%iW©:&a». m^^^uiT^y ^ -J i^m 
^ih^mi-. ^micv 5 h rj:^mm»-ciib o r *> 

[0 02 6] ^mM(D:fj-mt. priBAwaiii^-Ati, 

HiiieAJ*»?Sltf- A {c*r L/ rftii:«c«iH±K:||Wfi<JKl^ 
— '^c^7'P7 r -r Ji^*wr-5 3 y - n^-Ar& o 
r4>^ti. 

[0 027] :^mM<o:f3-mt. miir^^^if-itiB^ 
[002 8] :^mm<D:frmi. m^Er^^dt^^-nt. s 

[0 02 93 *^^©:Sf^«, MfB^Pi'^^ ^ d'S 
tii^Wimi, 4<';v— 7 h i^^?:^^^;^Pd/57 .f 

[0030] :^mM<D-jsmt. mria* p 7 u» 

*ii*«H*©U-r y-Jt (Re 0 • ) «7x 1 0 - » c 

m" ' 5^?gir*-:)r *>j:ii, 

[003 1 ] *^H^©:'7^feK, BfflB* U^'yy -{ vi^m 
#jAJW«ftc(DJ13«2 0 0MmJ:OfeJl<. An»3x 

1 0 - » «±r&-5r*>J:i». 

[003 2] *^B^©r'i<:S^'r-feVi^3>>'X7-A». 

A**^t^-A*jj:o*5t:pi'57 ^ ^m^a^mi^^ 

[0 03 3 3 *^©rji<^^-fH2V'>3>2^Xf-A«. 
B«iiBA*fa*et'-A©5ias*jJ:Ut:f:/2^* f V tr-A© 
3fea5*$6{cji^rfe<fcii, 

[0 03 43 *^©TJi<^^-^-fef'fi^3>e^X7^A». 

15 AWS w tr - A «*^ia© - A r * -:> r ^> J; t, ^. 

[0 03 5 3 *»B^©T'J<^^>r-fe''fix3>ix;^f-A(i. 
[0 0 3 6 3 2fE^©TsJ<^''-<-if-r->a>S'Xf^AW, 
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[ 0 0 3 7 ] :*:^HJ©:^«. T^l^^^-C-bVi^a 

[0038 ^^:^m^<Dim\t. mwummiMuty* 

[0039] *%?S©:^tt. rJl«ir-f -if-Sift***!! 

S-r ■5X@* S 6 {C L, r ^ cfc t ^, 
[ 0 0 4 0 ] *^©:fr;£«. T5j<^<''fi2*-Y'>3>i';^ 

Ham ^ti/csi ©pao?S{S7'c3 7 T ^>m^.=k%m 

[004 1 ] :^^mo>^-mt. mtmm.y'^-yr -c^uk 
[0042] *%Bj©:^s«^ T5i<d<'-f-«f-jS3a^jfc*ii 

[0043] :^^n<0^jmu, AWaiil^-A«:;^ 

x±§mmir^hmifi-rti?>, summit. iiB^issn 

yfcSlitf-A*$J:Cf:t:?'S^*^' h tf-A*S:i■--'^*— 5 
7*tfcg|5^=&#;?ff»So ±fBAftf»?il^-A5i. ±IB3 
yy-htf-A. mmt^-A*jJ;y^^tSCK'-A7!ii6>a-S 

«»ffii:^-A-c**5?is. jje^pssn/csmi^-Att 
^Mtr-Ar*«3f#s. ±iB^^«. ±fa5t^py^7-/ 

i-^^ji^iSlf^iCDt/cttiiBd^P ^ v i^W^ 

±iaA*fa*»t'-A«. nyy-F-f-A-c^o 
f#. ±iB A«»m h' - A K:*r L, -CSit Aj:®±tc|IMat){c 

». GavX^ixXf-A*/c»|51JrT!i<a^'r-feV->a> 
i^x-f-A;&^;?*.f#^„ ilBd^Pi'^^ V y ^m^iA^M 

msCDU-f y-it (R, 0 • ) W7X 1 0" " cm- ' 
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/f*^W2 0 0 MmJ:'3 4>7t#< . ■e'OAn»3xl0 

[0044] 7^^if^^>f'>3 >'>X 

•r-At?*S„ ±IBT:J<^'-r-fef'Ci^a>i>:^r-A«> A*f 

y vi^miti^^i^t. J:iBA«t»»t*-Affl©3fcM 
*Jj:c;f:*-:/5^*i'ht-Affi©^jgi*^tf, ±iB;J-^ 
$>xirht^-A». #-^{bSn/tt»fg^$^> ±iBA*f 

10 »it*--A(3:. *^iStf-A-C*f3ff •&<. ±iE7rr^^'{ 
[0 045] 3 P.(CSlJ©jltfe?i5g|{i. ±Mi7yi<dt^tf- 

>^ 5^ 3 >i';^7^ A©T5j<^^-f if-€^»-r -sr^-ea 

^yy A y ^»ifji^5fiS*4icDKa«W6n/caH<!:<D 
ra©3iiffi7-p7T-^;i/M^*7fe^iii^-r-5Xg<b. T!i< 

a^-^ tf-sa^^w^-r-sxe i *^ty. ±iB7t«!iiBf 

[0046] Si]©^)teff^®«> ±fST*:^«'-Y1f-*J<i:0' 
^i^^^T^AOTsJi^^-^tf-^Sie-r-S^ffirftS. ±fB 

:7'P7T>r;i'W^*«ST-5Xgi. r-ii^^^-(om. 
-5. 

30 [0 04 7 ] aigsn5J:^(c, *%?g%m»n«. fit! 

[0048] >4:|gl|9©^©^.®^^©lil 

®ift{c#M-rn«j: «5 J: < amstis. 

40 [0049] 

[#6ig©IISS©Ji5ai] HDSStt. 3fc-U>h5l&i^l^ 

-A(c:^rini#w*sJ:iyfSg^*ffor. ^jg^>'>*dr->©s 

A*3^S#S:)fe^'>;^7^Aj&^6«^3n*, jJ^p^^ 

A«. iiftcti©s#ji*^>'3'->*«^s. 

[0050] HDSS -Cli. ^^tSJWttl^^tC 2 -:3©3 
t--U> h U— !fb--A;&3^3-li-€.C<i:{cj:«3> 
S^^i*©tt«€: . *=^tSiS^W*4©^^^g^^^- - > <!: U 

50 A J t.w\tti. *awsn-S'<*WfR«^tr. sp2©i^- 
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[005 1 ] :$^HJ(cfclJr. »?pt•-2^^T^t^^■Y•!f 

[0 0 5 2] ±X(Dt>Uif^7 -f ISW 
JtciNfttJi. a53feffiKSf*rtSl54c*Jl»-C2-o©3t-U> h 

h fc:'-A*S^ftcti©ffi:S©=SK:*Jt=.T:*---'N' 

©«we^j&»^ji^?fae[*^sij®3iT,-5„ *£»t;'-A©?s 20 

i. fflSf^ffl^i^-rSji^Ui-AO^CCtetir;*-^ 

^7 h tf-Aittse- Ai©KcD^-7*P7 T '^;^ 
[0 0 5 4 ] s^od^^:? ^ 4'i':^^A{ctei>-r7- U 30 
fc^«|-r^.«^*i^t». ■7-yi;J^P5^^A{cl*. 7- 

yxB«©:i-^i'*i'H^-A{c«sffur. i^©ras 

-A0D.'S'7-O5 0%*Wr-57-'JxBi#i&. DC;^ 

jSO<D7-';j.ifflifej:ofe 1 0 0 o{S?a:^j-c*.5. a!s 40 

t-A©i'©J:5!aT^y'<^-r2^a>K:J;o-Ct>. C 
©rasttfti^f #Ti»Ad:ii„ c©i#^> :7-';x^®* 

2o©K'-A©«^jA^?f3^MIH5^75^6i^l6$-J±-5*\ $ 
/di. <affl-5'Xi'>feSLM±fc#AfrDCX5i^-;> h^S: 

±ie^ ( 1 ) »ji{c» (u..-Uio)/i 

... ^0. 0 5-C*0. J:OSfatC« < I „ . . - I 

. • » ) / U . . ^0. 0 2-C*0. «fejlf®«:» 50 



*»Bj{i, A*t-r-5K*sii^"A{c*fbT^igM^^ 
^ tr- A * T x-r -5 c i fcwar -5 . 

[0 0 5 5 ] «mi^-A*TJii3^-<Xt;/cWfcf-AS?|5 

ur. ;^P -( y ^m^i^^m{^(D-mm±.ici^— 

•C*^o S4>ffiWj:T:?'p-5^<i: Lr. y V y 

Tfe^is-^^fflt^r. ifii(*«ffl±©M*f^i^- A r/-p 7 
T ^^Pis^s^-p:? T ji'i©ra©M^^*?fe«gja!^-rs 

*©^. co«^^*±'N©s^3^^ h 
^K:J:S^m*ax»3?S-r/ta6tCi£JS;rd:7'P7 7 ;!'<!: L 
rT!i<^''>nf-©M)i^*^-r5. ^fe^->x7"A*i# 

* C i nItl-C * i> o ±iB3^iil@l?©*S*35«HFii 

w-c * ^ 3f rj:mm.<Dmi>^hco-c$,-:>tcm^. 
jR^©*5=y>i^*fflt>t:, T!j<4<'^-fe?-<->3>SffiK: 
7 -c ji'i©p^©M^^f#?> c <h>i>5pjtg-r*-5). fsaa^j^c 

r:J<:5<'^i2Vi^3>aS?rji3SO-C^^Pi' 

^7 ^ d^«n*«M{csimTs?fi©e»*3tiB-rsjffifi 

(D-^i^h ;U©^«5!KFtt*5 J: a t - U > h ^©Elfif*^ 

^jE«ttC#«T S C i *SnI#Br * !g5®W^C3fe^«^^ 
©?ll»:ftffl*i*Si. T^P-5^©llfflttA5RB^3ti» 

^3'S*sJ;ufIiI«f©ffi:& 

^S©J«^«Sim ? tir I ^ -2. , 

[0 0 5 6 ] :*:^BJ©TjJ<y'f-!f-»« K»f-ACca 

S. c:©J:^!a::fi^— tt©— 0i!iL/r. «i^^©J^SI 

©P-1f{cfta-r.5;</'i'Xfti^t'-A-?'P7 7 

5, ai»b*-A355r3 y^- hsnjac^i, f-A®e^ 

J^— ^Cfcr-A:7*P7 7 -<Jb©V-X{CM^^C< . !^py 

[0057] mmm^m-t£m§.s ii^ 

Pd^^:?^ .yi'«*ji^5)'iS«:±©0f-^©MJ^rt©t^-A 

©«AiSig[48j;uts/h^ (-en-en i _ . . *j<i;cx i 

1 ( 1 ) 

(Im..-I»io)/Uax^0. 0 l-C*^o 

T5«»©^sJ<y ^-AfC-otiT^HSn*, 
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[0 0 5 8 ] *^Bj©i^-AT5j<^'f-feV'>3>«. m 
t^-A-'^•«7-o5:fe^D•r3&i2 o%~9 o%*ajfl3# 

[ 0 0 5 9 ] 0 2 ©»®fj: T3i^ ^ -f -feV 3 >S^^B-C 
|51*Ttt:)fe^lg-?*fflC^r. tf-Aij3©^16^i:^;U+- 

[0060] *^©— ^ffl{ctet>r . s^ p 7 -< y 
». /**5'©m*^i#iii^si!ra*(cT Kui-'>i/3nfc 

[0 06 1 ] i^ai^7:7^ s'5't&Wif*iL'r^<©« 

5j<';^:Sfi'';;Ug?y5=-;l' (PQ/PMMA) 
S3&iffi«&r ffitir D . K > h 1 5j< 'J V - i ©IB© 

^Sic;©fg{C7|;si£:©^ffl©K;tfe*ff ^ c i «c j: ^ r 

[006 2] 2^:»B«©— ^SfCfcl^r. V h ^}!P7.mW 

^jcaiRsti^ : ^^tto-^. < a ) v u 

©sfrii^wraiftc^etftt^^v-^a^-rss 

I&*>6!43iU. (b) :)l£r£tt-=&yv- (7* 

©S^*^6f#6ti/cv h U 5';^7f<y v-*jJ:i>' 

^) i. ^tStt^yv-. 7tePa^S0fccfc{>VSfc»ffe© 

mimt<om.yi-'^t>^(m^^tii'ptji <Lhmio^ p 

a <— fi5W{C»*i)l 0» Pa~«^10« Pa> W*iJJC« 
i|i«Jl 0« Pa~i|iSjl 0' Pa) K.ts:'yfctiS-Q»>i>tn 
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[006 3] V h •;^';^;i<';-7"*jj:i>'7* hd^';-?"- 
©jS^iCcfcf). =i>d<-4^>h«:;^«« 01 OOn 

m) icim^m^^^ct^m^m^ifi^c. c©j:^ 

si»a«j(c?gi|itsfc;©^sit>«fi:v h y i^T. irut) 

WK:^tt©3j3;t?&-5®fb-7h y^?;^) ^ff€.ci*5 
10 -cts. 3 etc. SJsB*<@SiJ{cor(,»5fcJ?). ^©mtf 

*^li-C 1 -:3ja±©g|5:^*^i^> cn6«. ;i<yv-v 

hye/;^K:«3l«WK:#SEb^t<,> (-r^tto^, ^6rS14* 
>'-5'-cn©^-c©g|5^©^ % 2 0 %*«3&J^fe#t ii*** 

©giJ^*^m-rSCi3!>iBjg6t?S)5„ -?-©S^#64T.fc 

20 c»sfc^^>. 3fa©®*f^©ii*s-r-sci*!pjtg-c* 

[0064] *a ya- A. *<ggS/c»ffe©^^!^o°D?: 

?K^r*xg«. «<*©ai36«Jg?iiPS5i£MJi?<t©fa© 

©^ttWliti^^tiii <!:I.O©4>. IBSr^©^* 

gp^S-t*. ■vhyi'xitiK||sWtc??SE-ti-r. -^F-yi-x 
©ASP^©s*f^<!:iiMa«j{csfd:s®5f^^w-r-So m 

«. fi«»f^«:Bjffi{c-rS) ©jgS*m»v h y 

[ 0 0 6 5 ] -7 h y is{bxa (igfkit*. mm 
40 igjM©iSic;*^« u r s^^^v h y ^.^^Wut sxg 
*fiT) (cjior. vhye»;^B(rlK!gjH7&i6-f>tf'f?^ 
:^'ci^m^*ifcmw^> y v--e*-5. Mi^^s=& i ojy 
±©-=&-/-5'-, loJy±©3^y d'v-. 3:/c«-=&yv- 
fej;0':t y=fv-©ii^tc-r€>ci*SpJ#g-C*S. 3 

) 5fe}£i4*^'5'-i©ig^«-iSji 
so -r s fcai>{c . - 5 0 'c-^m 8 0 -c© saer 
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4 5 ^^m<DmmTn ^ct jss pitg-c* ^ r ^> w*fj-e 

^»*ii*«*4©:y^;^|gi^S (T. ) J^ 

H y^m^ih^iDm^, T. (6£*cD:7^sra'j^sn lo 

[ 0 0 6 6 ] h y i»;^3l< i; v-*}B^S 

■r S ^(C ffl t > 6 ti S C i 6 n -5 «^Jg|t&©^* ^ 

>Xf-2/7*S^ {v-Y^^l"f=rt)n{cj;.S) . t'-;U-i"J 20 

[0067] mmrj:mm^mi,^x . ffifg^ocoj: 
is*'BjfliK:-r-53!p*fcBSnj$3-a'5. bf, 

[0068] TferStt* ^v-it. 7feg§^S*^*|ac r 
Td?y;UT5F. ^3? i'y;i'T$ K. ;^5^u>. 
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ftifi-CO^ffl L 3&i[^iI± t r t i .5 iS^-C * T ^) $ /ttt^ 

[0 06 9] C©J;^^ClIX*i7!)S^^-r-5<£:. tSJfiStl-C 

Wn«>i6^j:C>*^v-Wfi6S©l^^<gi«-r-5iii* L 
IK C©J:^Ad:^y7-WtBS©tfe©(S^». ^yv- 

©^^iFifi. *y-7-±©*^v-w«gs©i^<b©ra© 
l:b*:^*<-r-5CitcJ:-,t:pJ«fe-C*^. C©J:^^jJt 

©ii:*:tt . J: «9 A ^ JSSf ^^gp^*s J: * tt J: D 

^Bj«g-e&S. y i7;^*5flgjteg|^fc«fte 

©igfflSf*S15»*>6^{C«RS3n. 

m9Tm<Dit^ ( c c r . J: D W t «St^«-<> -fe'^Jg 

lg-C»^c<:^7 5fU>3R <:^:7 3'U>©:&3&J7Ky a-A 

ffl^^jit?Ci(CJ:»J. *y-r-Wtg»©^icML/r-€-© 
t:. ^-^©^y jL-Ag|J^ ( f r a c t ion) ©*>' 
5<t. <ii«S<i:3n-5*^-7-W«g»©*^«*^/h3 < U 

©t£:>gnc^' y ^ -Agp^/ccf ■e^>#^^7feMiss*i6ai3fe0 
[0 07 0] Lif^L. *^v-©^H^§». mkmm.^ 

(OWmicWit. J:»):^tr^j:^^©«^t?». vhUi' 
i ©ra©®^tt^«iE-r S c <!: *i«S-c& 

[0 07 1 ] mmmic^A^ii^m.Bom^^^ts^y'-^ 

-{coi^r. ^<©T-=^^7^i'9'-f*soJ«e-c&'5. m 
«. ■€-©®»*iBajg:i-y=f-7'-©^rt(CSW*3&>. * 
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[0072] j(?fi^cT Jl/K^* #W«6» 

ife. -f-f-^fc FP^jb^ yjUTi* y^Pffiffi. 

yjV^iS. 2-7*y^^i^j:^Jl/T^ yjl/miS^Ci'*!* 10 
[0073] ?tfitt*>v-{C»D^r. 

mat. ^mmii>^ts (^m\*5j:vfytim^y^ 
A©ss(cs-:5Ci-r 0 . 1-2 0 mat%<oyemi^'S:m 20 

[0074] Sm#«C<2j^<D*J JcOTfJfiSStlTti-S^/? 

-SiSSO^fe (.m^ii. Ar+(458. 488. 514 
nm) fcJrCJfHe-CdU-lf (4 4 2nm) cdW-S'-T 
>*sJ:i>*a^7-<>. JSi6i42fgYAGU— !f (5 3 2 n 
m) (Dm'y-^y. fcitXH e-N e U-tf (6 3 3n 
m) iiJcfcO'K r + U— tf (64 7*J.fcc;6 7 6 nm) © 

X\t, t'X (7?-5-2. 4-i'i'P-^>5?i;^x>- 1 
l^X [2. 6 -i?7;l':tP- 3 - ( 1 H-fP 
1 ^i^>35S*^p. Ctl». C 
i b a*ie>CG 1 -7 8 4 i rtT^Sntrt^-So glj© 

pj^y y — ^s^^^uTfePflj^^ ( cntt^M^gflj&SiJ^iiJ' 

il^r. 5. 7. i>3-F-3 -::/^=1rS/- 
6-7J^:^■p>35S*^). Ctl». Spectra Gr 
oup L i m i t e d*i6>H -Nu 4 7 0 i LTrU^ 
$inx\,>i,. ^-(—ii(M}ri--U:x,^A {Ay e-hy 40 
drogen donor s y s t em) ©7 y — 

i, p"X'<>*Vi/. xy hPi'>*jj:c>V 

iRT5> (mW. n-y5^Jl'i;'x^y'-jUT2» *! 
;^75^:^->{Cct:o-ca^pJtg;&-=eyv-©it^, ;<7 

it. F;u©uvgi5^*£{cKJR-r-5)tee>. 5<'-<k: 
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>3feiaJ&S'J©««liL-r. (t7 6 -2. 4-'>i'P-i>3f 
i^j:>-l--<;U) (77e --YV7'PtVU-0-fe'>) - 

( I I) '^+1^7Ji'jJ-p«^*5*»)v C4a». C i b 
a^i?) I rgacure261<!: LtT rUflgStir 
7fcfe^i^;^r'A{C*sli-Cffe©m»n?fiJ jSW^*^ 

j:b^afist»*>* fc«fiti^ffii4a£:istm) ^ffli^-s c i 

[0 07 5 ] iifjSJCtt. TfelSJ^mii. SS^PS^^^J©7l£ 

cure369. Ireacure819 I r g 

acure907«. rPIg©»U— tf5^;:^-f-AK:jiiLr 
l>-5o CG I - 7 8 4tt8iL'-ifi/X'f-A{C®Lr*3 
»3. CB- 6 5 0«aS^U— lfJ^:^-?-AicMLt:i*-S. I 
r g a c u r e*iJ:CXCG I «C i b a*>6>T|j|RStir 
^Jf) , CB-6 5 OBS p e c t r a Group*>6 

[0 07 6] jf^Pi/^y-f r?d^»*ji*?:!f^«^. -7 

r?f^fiS$nfc'-i<yv-cc-r-s<tw^jt?*>o.jj<yi-r- 
j;-:>t:?f^R£$n/c^y v-K;-r-5<!:J;DW*'J-e^).s. 3j< 

- (i^tcfxji/^sg^^b^igj) t(Dmm(om^i}mib 

'^^•Jf^. *jJ:CX4-->f5=-JU5=-:t- 1 -fcrxjU^-7$U 
> (MTVN) 7&>63l«?$n/c3terStt*^v-*. 

yx-7-;u#tS?:*-r.2)V F y i/x*j<y-v-iftK:fflt,^ 
5tWfflt?*SC«b*s^3&io-ri»So fflJf^tcs©*-5 

SP:9'?rlo<j^±Wl/. cn6©^y x-t-^Uv F 

y i';^;}<y-r-<»:^{cffli,»^Wffl^c^^v-iL.r, i 

- (3- ii-y-V- (naph t h) - 1 - -Y>'^5^3^) y' 

[ 0 0 7 7 ] V F y ^XBJrigi^S*JJ:0'5fergtt*^v- 
©S^SfEa. lJlT©^?r?^fcTJ:0KSi»^3n-S, 

-r^c^3^, ( a ) Rstii^mfj:i>mm(DSj&^mmc^ ^ 

riltf-r-S C <!: , ( b ) 4imfti F y i';^©M^ 

j^cfi^j&i^isan^ci^ci. tecfcc/ (c) tpmt^^tcit 

vF y i7X©M^#©t»-r#atcJ:o-Cfe. (^^v- 

w«isivFyi'xd<y5'-i©ia©) mumm (c r 

OSS-reaction) ©MHi^cS-tyv-'g'tl 

s©^w^jSf&*s^is$n-r. */c. m©B#*tc*jt:fs 
*^v-'irt6a©*-^*»iiM«>L/?tt»ci. T-f^-A 

(a)«:J:n«. V F y i'X©*^*'r*>4irai*?rffl 
li^CttcJr-^rtf -^^^^ 7ferS14*-'v-©M^:&y 
y-^i^*-»l'SJ£;4fflt,^-C?f^ii®W-C*-2>, 0*^0. 
T>f^A (b) {Cj;titf. -r:t>Hira**«. ^fe?S14*>' 

v-'BfiB»©iiefl«j^cfi^*si#-r^*-c»«ct». */c 
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r^y^A (b) (cisi. m«. ^m^m7'}-^'j 

^BJ©SW©fcJ«bica!S14^mc^fC^ T-ff-A (c) 
ase-catalyzed) -^hy ^';^M■^^i^f ^ 





(Meth) 
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* [007 8] J£(T©a 1 V h U i/XS^JSlEfccfcyf 

m-c$,^. rxj «, vh ';i7XM^©ra©5glStSfE^ 
fc»*-/-v-s^:Sr^-r. roj iiSi©SfE*n^ 

-'e«is©«^©ss3sfcwiix^*iiHW{cii< -r-s) 

[007 9] 
C«l] 



*^l^©Se«j©fcto, d< y -r-cr/u^ F©jg-^^©9 
0' ©tJtSL^I&KfcWSU-Y y-tb (R. 0 • ) *57x 1 

0- ' cm- ' aK^yv-*3il^tt 

^mri>t^rj:-ro u-^y-itR» w. st^^^exs^© 

fct%<D. :&ioi0©fi#fi[{cj:oTt5ta3ns;^f^^j^ 
T>*fcD©i^ji'^-<tbr^»$n5. ctiKoi^ 

r«. M. Kerker©rThe Scatter i 
ng of Lieht andOther Elec 
tromagnetic RadiationJ (Ac 
ademic Press, San Diego, 19 

69) {cieifosi*^. a'j^{cffic»e>n-5^M«— «9:W(c 
», h>»i'©Bitftaij^ttr©j6fi%wr-5u— !fr* 

fflt^S. m«'JS{i, :)fe*ifiiJ5j^1vtl4*57-5 y K (f 1 
ood) S^feSti^xttTtotiS. t5lSL7t«:, AW7t*>6 
9 0' ©ft St? (IIS[Wtc«36«IWS«:J:^-C) iR^^ 
4. U-1f?SlEg*^il3SH±Sfc*. »5^iS7^;U4r%C 



ci*rej«e-e*s (fcygu. c©J:5^cxg»:^^-c* 

s) o b-f y-i:i:«WMW{c», maou-^ V 

T-5^«*4©i*^U=P-tJ5SLiJ:b«J-r 4 C i J: -3 -C 

[0 0 8 0] iifnttr*ii*5>^3nfc!i<y-5'-:/u> 

40 jaS©*!^) {cJ:-or) ^^35s&-5Ci3&s^li (f^c 

sifiH4«a^i4©-a5t?*5) . mmmammiSc. 

[0 0 8 1 ] ;j<y-;?-?@^!t«j*ise*©:^a(cj:-^ra'js 
$n/c#-©;«7 5xe^ae[ (t, ) ^nk-rm^. mm 

50 , ffiK:*f);£;-rs2-:>©:«/^;^iSj^iae[*7S-r. T, s«K 
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«> TKM^ag^^frf (DSC) (cj:-3rtf*3ti-5ci*s 

. S^>^li. :t^^^^^*t (DSC) «. T, ^1^7 □ 
- (AMe«){cttfc-c]^«) tf©;^:^^ :;^ft<i:L/-c^ 

/citOSS-C^S, S&fi«J«l*$fifJ^^ (DMA) 

TT, ^:j|iJ^-r4CifepI«g-e*€.. DMA-C«. m 

li, B r i n k e 6{CJ;S rxh e thermal 
characterization of mu 1 t i 
-component systems by ent 
halpy relaxationj (Thermoc 
himica Acta. . 238 (1994)©75 

[0 08 2] -^hv i^:^^V Jz^o^y * \-^>)-7- 

^it. iifattjj<';-7-(coii-cai^©3tS(;*^^ra3nr 

l»S (M^li. O. O 1 ab i s hicjzi, rpo 1 ym 
er-Polymer MiscibilityJ (A 
cademic Press, New York> 19 
79: L. M. Robes ontCcfc* TMM I . P r e 
ss Symp. Ser. . j (2. 177. 198 
2) :L. A. UtrackifCcfcSrpolymer 

Alloys and Blends:Thermo 
dynamicsand Rheologyj (Han 
ser Publishers. Mu n i c h . 1 9 8 30 
9) ; fcJtO'S. KrausefCj:^ rpo lymer 

HandbookJ (J. B r a n d r u p *i<i;Li^ 
E. H. Immergut. Eds. . 03fiS. Wi 1 
ey Interscience. New York. 
1989. pp. VI347-370)» 2^^«fflSnfj^ 

mxm<Dm^f^m'S:m^<Dfcibmm-r^, c ©j; -5 

icisi^^xh. iBis©r7*p-g^*flat,intf. umv->-^ 
^I'^rMti s c i tc J: -c •cm-^oimrjiytm^ii.^u^i^ 
^■rsciAiDiiigr*^. 40 
[008 3] zruy F3&ssfni4-c*S3!p*st»«ji'^nj 

ig<i:©ra{CJKfatt©tiaf'Pffl^:4acTfcs!). zg«]tt-C& 

^c<!:«jafti-c$)5„ fie-:.r. — :^r©3^<';•5'-^ctet,it: 
yg^;^x-f•;^S'&ffl<r^ fte:e"©'ff'J v-tcfcc^-c^* 

•=-.'l'»«:ffl(,>SCi{Cj;i3. 2-:>©jl<U-7-©M«lt4* 
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ab^CifeHaESn-rt** (Z. L. Zhou*jJ:Uf 
A. Eisenbere(Cj:-Srj. Polym. Sc 
i. , Polym. Phys. Ed. . j (21 
(4). 595. 1983) :R. Mural i*jj:0' 
A. E i s en b e r gCCj;^ r J, Polym. Sc 
i. . Part B:Polym. Phys. , j (2 
6 (7). 1385. 1988) •.tthZJfl.CA Nat 
a n s o h n 6k:J:'5 TMa k r o m o 1 . Che 
m. , Macromol. Symp. , j (16. 17 

5. 1 98 8) *#M3n;fct>) . mtfipy-fv^^u 

'ry:7'u>^gp^a«j{c (5%) ;^;i'*Wbt/. 4-1^- 

2-:>©'gfilS{bStifc (f un c t i ona 1 i z e 
d) d<'J v-(Dil-^^«ilfni4(CJ&.5. C©^b>F© 
?gintt^BitgK:^S©». x;i/--j^>^aifyi^>a<!: 
©M©'r:i->fflSf^ffl (7^Ph>lte«) ifimmt}-Cib^ 

(R. E. Taylor Sm i t h*iJ;CXR. 

A. Register tc<fc.5 TMacromolecu 
lesj (26. 2802. 1 9 93)?:#M3nfc 

sHv v-*M'pl8 3 nr d<'; (TfjJbM 
jt^)\^) fecfcu^^y (^5fi"j;i'^y 9^;i/) «#m«i14 

■C*^^>©©. (N-x9^;l/;^jU/>-v^-;P- 3 - 

-r^i') »;;i/K^^;i' (S^^K:^-) 

f*^*2— [ (3, 5 -i?^hn-^>v^>r;i.) 

y ^i/';;l/^xg^;l/ (m^-Ti7-fe7*^) i^ta^^-iffc 

i^ur^^-fnifim^^htifcm^) (m. c. p 1 1 o 

n*j<fcO'A. N a t a n s o h n (Ccfc^S TMa c r o m 
oleculesj 28. 15. 1 9 95)^#MStl 

Ci*SnJggr&-S (M. C. Pi t o n*Jj:0*A. Na 
t a n s o h n lcJ:?> TMacromolecule 
sj 28. 1 6 05. 1 9 9 5 ) ?:#M$n/cCO , 

[0084]^'; v-©iifatt*/-c«a^^ffffi-r -5 

tlJteA. Ha 1 efeijysH. Ba i r. Ch. 4(CJ:^ 
rPolymer Blends and Block 

Copolymers! TThermal Char 
acterization of Polymetri 
c Materials! (1^2 AS. Academic 

Press. 1997) tCiB«S©«S«:*jC^'CS!feS 
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u^^m ( iR) > i^mM^m (nmr) . x^t^sLfc 

*J<f:Wb^-'l'5*H2>;^*i*-S L, Robe 

son., fsupraj :S. K r a u s e {CJ:^ Tc 
h e m t r a c t s -Ma c r o m o 1 . C h e m. J 
(2. 3 6 7. 1 99 1 a;D. VesselyCCJ;^ 10 
rPolymer Blends and Alloy 
sj (M. J. Fo 1 ke s*jJ;iyfP. S. Hope. 
Eds. , Blackie Academic and 
Professional. Glasgow, pp. 
10 3~1 25 :M. M. Col eman6tCJ:S rs 
pecific Interactions and 
the Miscibility of Polyme 
r Blendsj (Technomic Publi 
shinsr. Lancaster. PA. 1991) : 
A. Ga r t o ntcj: S r I n f r a r e d Spec 20 
troscopy of Polymer Blend 
s. Composites and Surface 
sj (Hanser. New York. 1 992) : 
L. W. Kelts 6tC<fc5 rMacromolecu 
lesj (26. 294 1. 1 993) -.isJzZfJ. 
L. Wh i t e*iJ:iytp. A. M i r auCCj:S TMa 
c r om o 1 e c u 1 e s J (26. 3049. 1 99 
3) : J . L. Wh i t efccfcO'P. A. M i r au(C 
TMa c r o m o 1 e c u 1 e s J (27. 164 
8. 1994) .ie^UC. A. Cruz6{Cj:^ FM 30 
acromoleculesj (12. 726. 197 
9) :fcJ:0'C. J. La n d r y 6(Ccfc-5 TMa c r 
omoleculesj 26. 35. 1 9 9 3*#MS 

[0 08 5 ] St&ttS^JlOiv-vh >;57XfCffi^?fjitf 
C i J: 0 . mmt^^^'^mtj: d< U «: isi-t ?>m^ 

tt*^v-©— g|5>S:. -7\-^)t>7.^t^^^-y Y-ti,. C 40 
(mo i e t y) fccfcO'-tyv-© 

[0086] :*:^H^<Ds^n i/^:? ^ i>m^ii^i^mi^ 
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h$/c»5i<'; (^^^'yji'Mp'^'-'i') ) ^ 

t Th3i-Wk^i<^m. L ^i^-r -5 J: ^ t r 

i * {c C e> 3 -5 C i Jii^Itl-?? * 

*jJ:yf/*fc«raiiS*s^^b-r4©fcic;gUt:slSlgi5-rsc 

gf* «; T>»u ^ A AT*^ 4» y > ®^b»ira*(oi;»s 

?iffi-^©iJ3g5*tf ^ c i7&^njtM-c*>-S„ c©J: ^ ts.-n'& 
{c-o(,^-r». *H^i¥WliRi>UT;L'#-^^0 8 

/8 6 7 . 5 6 3-^4Cfat8*^*S. *B^iHe»«4'. l^lffilH 

©ea^F«i^*##©fc2«^ffl-rs. *^©5i£ii#ji* 
3fete«i^xf-AS^!^%««©«e?L (m«. irj\y^ 

[0 0 8 7 ] ^©fa. :$:^W©atmi. ±MLfcJ: ^ tj: 

$g©a«. ^m^^L^w^aym^^^ ( c o n t r a s 

t ) (An) *s J:j>'3fe«lr ii^^'WI*©/?* ( d ) ©SI«C 
Jt0«t-S (ffl*T^at (contract) An 

*^e)<a*nr*») , ^Mis?. i-A;j^py^A©#fr 

jia$fe<t ■SM*4©fflJf^©iE?^jS©^ib©tgiJs i 1/ -C 

^ssns. ®jT*«OT©cfc5{cbt:^Yfc-rs :-r«c 

n (x) =no +An cos (Kx ) (CCr. 
n (x) »^r^{Cfcl,i-C^{b^SBJT^-C*)«3. x«{4 
g'^iJ' h;l/-C&f?. K»*S^iS?-^i' h.'l't?*0. no W 
ii<*©^itS®*f*t?*S) im^\i. p. Ha r i h 
arantCj;SrOptical Holograph 
y:Principles, Techniques, a 
nd Applicationsj (Cambridg 
eUniversity Press. Cambrid 
ge. 1 99 1. 44-^-i^i&#MStifcl») . «*4© 
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A n immmat. mi^icm^&intcm—<D^ * - 
[0088] m<D^^!^&(Dm^mi-fit . \^--Ay^ 

i&^^hi$>?, (m^ii. L. S o 1 yma rfcJ:0'D. 
C o o k e(C<fc^ rv o 1 um e Holograph lO 
y and V o 1 ume G r a t i n g s j (Aca 
demic Press. 315~3 27 (1981) 

«, J. E. Ludmane)tCJ:4 rve r y thi 20 
ck holographicnonspatial 
filtering of laser beamsj 
(Optical Engineering. Vol. 

36. No. 6. 1700 (1997) ^^M^tlfc 

[0089] :4:|g*ffl«it>K:*JC^riji|gL//c«3|i4(CM-r-S 

#?g?SfcJ;cift-AT!l<3*''fif-) ©Jl^fiStc 

tf. B. L. Boot hCCfcS rop t i c a 1 In 40 
terconnection Polymersj (P 
olymers for Lightwave and 
IntegratedOptics. Technol 
ogy and Applications. L. A. 
Hornak. ed. . Marcel Dekker, 
Inc. (1 992)) :5RB#i¥ll5, 2 9 2. 6 2 

0-^ : fcj:o'*H#i^ii5. 2 19. 7 1 omasmufi 
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rlfe©®^^7fes•^^•-5<^:^i^?g>'^•^?->*sf#6n. $ 

'omWfStfi'^-r^h, C©J;5^c7*P-feX{c-:)i,»r». 

Booth. Ts u p r aj ©■^-i>2 3 5~ 
2 3 6fcJ;0*?|^a^SF^5. 2 9 2. 6 2 0#©Coi 

AS^^^j^r y i^^jfetfc^^-r 5 C i 

m«tO. c©J;^/j:jii^^^i»ige:S:Wffltcffli^€.C<b 

[0 09 0] :$^H^©$e>tcS(©^S{ctiC^r. SJSf 
-Ati^^aJBif-A-c*^. r^at'-Aj i«, 

> T ^ 5^ + 3!>^ 6 StS^ 3 nfc**^ 6f# 6 n/t tr - A 
©ciTftS. e»L.TCi*tr-A«:». iaj^3&>6J^iSi 

[0 09 1 ] m^nm. (na) Mi^u>xtcA*f»»i^ 
tf-A«»ffiig-c*o. u>x©j»A>6fe«sns, 

U>X©NAK:<I;f3. 03 (C^-T J; ^ ^ceah*- A©ft 
g©jA*s«3*5^^-r'5. NA^^Wmtt'. tf-A©ftS 
©)A*iOfeA#<^cS. 

[0 0 9 2] lifMicu. mwcD-mmicmmtmij^ib-r 
6 0° -c*^. j:»3»a(c«. A*f»ffit^-A©fta[« 

[0093] :*:^Bj», ^rfoymmm^^mt ^ t . j; 
ognoipsns, cn6©ii«5m. jasiifs©iijs 

[0094] — sijgBJiK:45i>r . ^aaret-A-e* 

.^.y-;^*>6. ^ffiJi*^©*^)?^^^ , =3 5* laitifc 
ftS-Cj5SI*3n.5. S4». C©|lifiF!l©->X7-A©U 
-TT-f h*^^. AWaiil^-AB. A*f¥EI lic*s 
l^-C31&^i^X-?-A{CAS*-r-5. C©l^-A«. C©AJ* 
¥BI Hctei^-cr5j<^-f-tf- (Al) (cj:-:,-c^M3 
n-5.„ t'-A7!)STd<^-Ytf- (A 1 ) i)^hmxn< i. 
■e©f-A«^ia3tl/cSmf-A<i:)&:«3. 3p®i 24 
fflia-rS. ^©M»»6nA:¥ffiI 2«:*jl^*5fiS^** 
*5fef«ju>x (LI) «:A:^Jly. «{*©— (cc-c 
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mm) ». I 3fcJ:-:>TWe>n-5, 04-C». ^ffiteJ: 

uw-m±<o^^^^ i' -fe 6 i ^> PI D gis(j« -cmf o x 

mi 3J:©3SEg^^P*}g-r. 

C 0 0 9 5 ] I 1 ^<D!m^^±iCi^-X$,im 
ryiiifi1f~i)m<t<i>. Siifi^^SI 3©^i^-14 lo 

nfcjii*gp^J: 9 fe3SlS*Jm*. S5«« (05 
(a) ) =&fflt»-rtc (05 (b) ) ^ffll^rT!i<3^-<H2 

[009 6] ?^S^5-?U I 3 ^i^— iSfflfcfiiiET-S/ce* 
mxw-m I 3K:pJ«t-€.J; T'i<5*'-/1f-A 1 

[009 7] 'Si^rj:T4<y^-*f-A 1 ^?li#■r-5.:^^ffi» 
m^itica.m-t^, < x 2 . y 2 > 3^.^13 ±cd* 

(x3. y 3) '^<D?fe^^CCcfcorMaW^6n/-c^ 
ffil 2±©{ia;&Jg^<!:iS^r€>. {4g ( x 2 . y2) 

(x3, y 3) {C*j{:tSxyr]t*, r (x3. y3) 30 
= i';T3 (x3> y3) /iyT2 (x2> y2) 

— {CMW-r^C<tt?&Sfca6, {4g (x3> y3) (Cfe 
l»-rT5j<i^-f-e-YJ^3>*Sr (x3. y3) i/jrSO:^ 

20©T:^0-9^«:i4Ct*SpJ«g-r&-5, 
[0 09 8]||1OT:?"p-5='». 

^^^M-7;^i'©gA^^flif ;^dr-';>i/-r-5o -e 
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[ o o 9 9 ] m.Tm-77.^^v^nt^^. mmcommj: 
:*-7-->3>*s*ijfflpj«g-c*€., Sja*ia«g*^M3i*-s 

;^er-^l'*!|»[55*'P>©:i--:S^--C*»). jllP 

fc'-A©fil[tB7'a7T'^.'i'*i*SrjSi»«^, u— tf:/ 
'J^if^fflt^r. ( t r a n s p a r e 

ncy) ©_hK:iegt"-SCi*!"C*So &-5t»». 7 

^%-^^(,CV hKL (-r^jrto^^ fi[ffii>-r*©jtet» 

-f - 9^ 1- ^ 2 p >©:«-- y-r*f KM < fPS-r S c t 
[O 1 O O ] i'%6©v:;^i'<'Pt8:^{c*i(,»Tfe. U- 

-e©vxi'*^M I 1 tW-m I 2 i©rafciBg 

f - A i ©P5©r ^ ^ > h *Si£^>S{CJi 
0> -e©iS^, vxi7©firg5:3p® I 3cfi©?^©SiJS 
fii^iBf M©l^-ttf±SfiiK: S 35 -CIS® T S C <!: J: 

[0101] ||2©Tr''P-9^tt|5IJTl4T3i<:S'-r-«f'('> 

3>s^x-?^Ar*>D. c©i^;^^A-c«. HSf^fflt* 
^^sv-^r^JftS-as. 1®!Bc©5t^^^^*^i^5^l^^ 

c©^is3sti/c^i^-A». o-r^^*5Ki^t- 

^^^?fe^^^^*ffl«,»r. 3l&^M^AW»*gi^-Atce» 

AU. !itS©yp7T ^'^^*i6©A*f»it•-A>'^•■7- 
*frM©^iS3n/cS^SIt^"A7•p7 r -r^Kcs^ie-r 

^, C©lHlCfTd<^'(H2-Yi^3>">'Xf-A(C*Sl,i-C. 
S5ffl3fe^JR^», i|X^lx/cA*r»S^l^-A;&3 y 1< 
L. jg2MD°aS?:^ii©^iS3n-fca?ifc--A©iS^®p°p« 
<bPIDU'^;l'3J-C|iI«$-a--5, C©iO^£|5I*fT5j<5«''r 

py^ A^ffii,>t:^ii-r.s c <b355BitBt?&s, 

[0 10 2] *p^^7^ ^'i'^Sii^Jiftfi©^? 

nfcSltib'-A©||®fl<)JCl^-Aj:?gK7"P:7 T 

4. ±ia^Ke<J«:i^-^c^S^P7r -(^H*. ffi^©*i 
J: ^-C ©#*ii* nfcsJ^ P A© 5 1* S 
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i^m^m. x^-ss. ^-fx^ar 

(noise floor)) ^iNH^rS, If 

[0103] ±iBiBiS?:S^l//c©». ^*#*5:$:^B^ 
'Srf'^fiSS fcKffiffl-r C <b*s-C# -S ct ^ (Cf -Sfefe-CS) 10 

IBL'fc^>o-c^>^. ^^(ci-p-ctt. JfjancHS^SS 
[0104] l> < o*i©^ffiffiH©|5MS^g3^n 20 

orc^s. *^Bjttpa^3n/ci^fiijiHrt©ffiS©^fii 
s. cntjs^omi*» ^||^J:D^>^^%ffi^3■^^■ 
*©P4. *W$i«4'©1tl¥ii*©®H4:3**-2>C<i:*s-C 
*$J:ufXi»;©l6?g^(**#^©fci?)8lffl-r-5. * 
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* [0105] 

©-MJ^ifc^fiSr-sxgi^'Si^u. KAwa^Sf- 

^^J^«©.^.K:45W-SS«*»6W*s-rtl. 

©:^-->'^•-^.;,r/'?:^t?:^^■r^>s, cnccjToT. 

[01]iai«. d^Dy^7 ^ f i'->X7^A©a*W3 

[0 2] 02 «. -*f©^^*^^*^^. C:n6©3fe=^ 
^■?©#^^ffiSS(C J; 0 , A:^ f - A 6 ©>'^• C 

[03] H3«. >Pf!BJW>X©iaP^?r^-r. 
[04] 04 li, :if5:^|g©T'i<5*'WH2-r'>'a>t^X'f-A 
©3li©&Sg?:iK-r. 

[05]05«. (05 (a) ) *iJ:C? (05 (b) ) 

©T^f^^'f -feVi^g >*fflCi^c;&i-3fcJS^©*:p ^^^r? 
i'»#jA*«ii*©-^l|U:©^f-A©5iiS*^ 

•To 

[06] 06«> ^mmcDT^iif^ir-iDmtmm^Tji 

1 0 0 5^a^^7 ^ y ^i^Xf-A 
112 S LM 
1 2 0 (t#fcr-A 

130 U>X 




12] 




X 




■tzL 



[03] 




NA 
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